Abstract: Hyperplastic cells in subcapsular cell hyperplasia (SCH) lesion in adrenal glands
Subcapsular cell hyperplasia (SCH) in the adrenal cortex is a common incidental finding in older mice of many strains, but is rarely observed in young mice [3, 4, 13] . Gonadectomy enhances the development and severity of SCH [1, 2, 12] , but the etiology of SCH is not known.
Previously we have shown that mast cells are closely associated with SCH lesion of the mouse adrenal cortex in several strains of mice [7] , and the number of mast cells is correlated with the severity of the SCH lesion [6] . Mast cells, infiltrating the lesion of SCH, may contribute to SCH pathogenesis by producing a range of multifunctional cytokines and proteases [8] .
IQI/Jic mouse is an inbred strain established from the ICR mouse [5] . This strain is a high responder to the induction of antinucleolar autoantibody by mercuric chloride [9] . Aged female IQI/Jic mice have thymic B cells [10] , and sialoadenitis similar to human Sjögren's syndrome [11] . Since female IQI/Jic mice show a higher incidence and earlier onset of SCH accompanied by prominent mast cell infiltration than other strains of mice [7] , we investigated the ultrastructure of their adrenal gland.
Female IQI/Jic mice were kept at the Laboratory Animal Facility of the National Institute of Industrial Health (Kawasaki, Japan). The animals were maintained in a controlled environment (22 ± 2°C, 55 ± 5% relative humidity, 12/12-h light/dark cycle) and were given food (CE-2, Clea, Japan) and tap water ad libitum. Animals were treated according to the Guideline for Animal Experimentation of the Japanese Association for Laboratory Animal Science.
Three mice, 11 to 13 months old, and a 2 month-old mouse were examined for advanced and early SCH lesions, respectively. Adrenal glands were cut into 2 pieces and fixed in 2.5% glutaraldehyde in sodium phosphate buffer (0.1 M, pH 7.4), and were further fixed in 1% OsO 4 solution containing 6% sucrose, then embedded in Epon 812. Ultra-thin sections were stained with uranyl acetate and lead citrate, and observed by electron microscope (LEM-2000, TOPCON, Tokyo). Hyperplastic cells extended between cell cords but were clearly separated from endocrine cells in advanced SCH lesions of aged mice. Accumulation of collagen fibrils and infiltration of mast cells were frequently observed in the intercellular spaces of hyperplastic cells (Fig. 1) . Mast cell degranulation was not a common feature in the lesion. Hyperplastic cells were small and polygonal, and they had irregular nuclei, small and somewhat dense lipid droplets and elongated mitochondria with lamellar cristae. Occasionally, hyperplastic cells had desmosomes on their surface and basement membranes around them (Fig. 2) . Whereas most of the normal endocrine cells in zona fasciculata contained round to ovoid mitochondria with tubular cristae in large numbers, some endocrine cells adjacent to SCH lesions became smaller and contained elongated mitochondria with lamellar cristae and denser and smaller lipid droplets like hyperplastic polygonal cells (Fig. 3) .
In the early lesion in the 2-month-old mouse, some hyperplastic cells beneath the capsule contained a few round mitochondria with tubular cristae in addition to elongated ones (Fig. 4) .
The present study demonstrated that hyperplastic cells in SCH lesions showed different features in terms of elongated mitochondria with lamellar cristae from endocrine cells. However, hyperplastic cells had desmosomes on their surface and basement membranes around them like endocrine cells. Some hyperplastic cells beneath the capsule in early lesions had a few round mitochondria with tubular cristae in addition to a lot of elongated mitochondria. These findings suggest that origin of the hyperplastic cell might be endocrine blastemic cells in zona glomerulosa. On the other hand, some endocrine cells adjacent to the advanced SCH lesions contain elongated mitochondria with lamellar cristae and dense lipid as hyperplastic cells, indicating the possibility that hyperplastic cells of SCH might affects endocrine cells in zona fasciculata. Further studies are in progress.
